Section of Comparative Medicine 1291
Two diseases of newborn lambsswayback and border diseaseillustrate this concept. In both there is a myelin defect. Swayback is associated with copper deficiency and has been regarded as a demyelinating disease. Serial pathological examinations, cytological histochemistry and electron microscopy have recently yielded information which suggests that failure of the neurone to sustain its axon is the basic lesion. The effect on the myelin sheath, if such is present, is a consequence of this and thus swayback is not a demyelinating disease.
Border disease is caused by a transmissible agent and congenital hypomyelinogenesis is the main neuropathological manifestation. Preliminary ultrastructural studies indicate that faulty differentiation of spongioblasts into myelinforming oligodendroglia and astrocytes may occur. In this event both border disease and swayback can be regarded as malformations. The following evidence suggested that congenital tremor type Al was the result of transplacental infection with particular strains of swine fever virus:
(1) In Great Britain the disease was found to be almost constantly related to antecedent swine fever infection of the dam (Harding et al. 1966 ).
(2) After the eradication of swine fever by slaughter no further cases of congenital tremor type Al have been seen.
(3) Although infection of pregnant sows with swine fever virus was not rare prior to June 1965 (Campbell 1965) , congenital tremor occurred as an epidemic in some herds but not at all in others. Typically it was not associated with malformations other than of the central nervous system.
(4) Workers in several countries have produced experimental transplacental infection of pig foetuses with strains of swine fever virus but none has reported the occurrence of congenital tremor in the progeny of experimentally infected sows. (5) Isolations of clinically mild strains of swine fever virus, but of no other virus, have been made from pig foetuses showing cerebellar hypoplasia before birth.
Growth studies on the foetal pig cerebellum (Done & Hebert 1968 ) had indicated that the probable period of maximum vulnerability was after about sixty-two days' gestation. In an attempt to infect the foetal CNS before this stage, Done & Harding (1968) inoculated 9 pregnant primiparous sows at 10, 15, 20, 25, 30, 35, 40, 45 and 50 days of gestation with a strain of swine fever virus which had been isolated from pig foetuses in a naturally occurring outbreak of congenital tremor with cerebellar hypoplasia. Another similar sow was retained as an uninoculated control. None of the sows showed any clinical abnormality during pregnancy, though all but the control developed precipitating antibodieo to swine fever by the time of parturition.
All the experimentally infected sows farrowed litters of normal size without significantly raised preor intra-partum mortality. Some or all of the piglets from all the infected sows showed symptoms of congenital tremor; all the piglets of the control sow were clinically and morphologically normal.
Piglets in affected litters showed varying degrees of cerebellar hypoplasia and dysplasia, with retarded myelination of the brain and spinal cord and reduction of spinal cord size. All the piglets which showed symptoms had lesions of the brain and/or spinal cord, but a few animals with definite lesions of the central nervous system were clinically apparently normal.
The developmental defects in the cerebellum and spinal cord were more severe in the clinically affected progeny of sows infected earlier in pregnancy but there was considerable variation within litters. However, the defects were qualitatively similar in all cases and not referable to the stage of development of the fe2tal central nervous system at the time that the sows were exposed to infection. It is considered that this strain of swine fever virus exerts specific effects on particular cells, and that, provided infection occurs before their phase of maximum vulnerability is past, the actual time at which infection of the foetus occurs is relatively unimportant.
